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(54) ELECTRIC POWER STEERING CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric power steering 
control device capable of easily and accurately determining the 
abnormality of a steering angle information detection means by 
using only parameters directly reflecting the actual rotating 
operation of a steering mechanism. 

SOLUTION: This electric power steering control device comprises 
a steer angle information detection means 16 detecting the steer 
angle information Vs of the steering mechanism, a controller 
generating a motor current according to the steer angle 
information and the magnitude and direction of a steering torque, 
an electric motor mechanically connected to the steering 
mechanism to generate a steering assist torque according to the 
motor current in the steering wheel, a motor rotation information 
detection means 101 detecting the rotation information Vm of the 
electric motor, and an abnormality determination means 17A 
determining that the steer angle information detection means 16 is 
abnormal when a deviation □ V between motor rotation information 
Vm and steer angle information Vs shows a standard reference 
value □ or higher. 
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* NOTICES * 

JPO and NCtPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The steering device in which a wheel is steered in response to the steering torque of a steering 
wheel, A rudder angle information detection means to detect the rudder angle information on said steering 
device, and a torque detection means to detect the steering torque of said steering device, The controller 
which generates the motor current according to the magnitude and the direction of said rudder angle 
information and said steering torque, The electric motor which it is mechanically connected [ electric 
motor ] to said steering device, and makes said steering wheel generate the steering auxiliary torque 
according to said motor current, The electric power-steering control unit characterized by having a motor 
rotation information detection means to detect the rotation information on said electric motor, and an 
abnormality judging means to judge with said rudder angle information detection means being unusual when 
the deflection of said motor rotation information and said rudder angle information shows beyond a 
comparison reference value. 

[Claim 2] Said rudder angle information detection means includes a rudder angle speed detection means to 
detect the rudder angle rate of said steering device. Said motor rotation information detection means A 
motor angular-velocity detection means to detect the motor angular velocity of said electric motor is 
included. Said abnormality judging means The electric power-steering control unit according to claim 1 
characterized by judging with said rudder angle speed detection means being unusual when the velocity 
error of said motor angular velocity and said rudder angle rate shows beyond a comparison reference value. 

[Claim 3] Said rudder angle speed detection means is an electric power-steering control unit according to 
claim 2 characterized by detecting said rudder angle rate by carrying out differential processing of said 
rudder angle including a rudder angle detection means by which said rudder angle information detection 
means detects the rudder angle of said steering device. 

[Claim 4] Said rudder angle information detection means includes a rudder angle detection means to detect 
the rudder angle of said steering device. Said motor rotation information detection means A motor angle- 
of-rotation detection means to detect motor angle of rotation of said electric motor is included. Said 
abnormality judging means An electric power-steering control unit given in any 1 term from claim 1 
characterized by judging with said rudder angle detection means being unusual when the include-angle 
deflection of said motor angle of rotation and said rudder angle shows beyond a comparison reference 
value to claim 3. 

[Claim 5] Said rudder angle detection means is an electric power-steering control unit according to claim 4 
characterized by detecting said rudder angle by carrying out integral processing of said rudder angle rate 
including a rudder angle speed detection means by which said rudder angle information detection means 
detects the rudder angle rate of said steering device. 

[Claim 6] Said controller is an electric power-steering control unit given in any 1 term from claim 1 
characterized by forbidding immediately use of said rudder angle information over control of said motor 
current when it judges that said rudder angle information detection means is unusual with said abnormality 
judging means including a rudder angle information disable means to claim 5. 

[Claim 7] Said controller includes a rudder angle information storage means to always memorize said rudder 
angle information. When it judges that said rudder angle information detection means is unusual with said 
abnormality judging means, while using rudder angle information for control of said motor current last time 
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which was memorized just before an abnormality judging was carried out An electric power-steering control 
unit given in any 1 term from claim 1 characterized by having decreased rudder angle information gradually 
last time [ said ], and decreasing gradually the effect of control on said motor current to claim 5. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric power-steering control unit which detected 
the abnormalities of a rudder angle information detection means certainly, and raised the control 
dependability of an electric motor especially about the electric power-steering control unit which generates 
the motor current for auxiliary torque generating based on the rudder angle information and steering torque 
of power steering. 
[0002] 

[Description of the Prior Art] Drawing 12 is the block block diagram showing the conventional electric 
power-steering control device indicated by JP,4-2173,A. 

[0003] In drawing 12 , electric power is supplied through direct or an ignition switch 2 by the controller 10 
which carries out drive control of the electric motor 7 from the mounted dc-battery 1. The steering device 
3 interlocked with the handle of a car (not shown) has the steering wheel of a handle and one, and steers a 
wheel by the steering torque Ts of a steering wheel. 

[0004] The torque sensor 4 which generates the detecting signal corresponding to the steering torque Ts 
operated by the operator, and the rudder angle sensor 5 which generates the detecting signal 
corresponding to rudder angle thetas are formed in the steering device 3. 

[0005] The speed sensor 6 which generates the detecting signal corresponding to the vehicle speed Vo is 
formed in the car. The detecting signal (it corresponds to rudder angle thetas of the vehicle speed Vo and 
the steering device 3 and the steering torque Ts) of each sensors 4-6 is inputted into the controller 10, 
and a controller 10 carries out conduction of the motor current im according to the magnitude and the 
direction of a rudder angle and the steering torque Ts to an electric motor 7, and drives an electric motor 
7. 

[0006] The electric motor 7 is mechanically connected to the steering device 3, and a steering wheel is 
made to generate the steering auxiliary torque Ta according to the motor current im supplied from a 
controller 10. 

[0007] The controller 10 is equipped with a power circuit 11, an interface 12, a control section 13, the 
motorised circuit 18, the motor current detection means 19, the relay drive circuit 20, and the fail relay 21. 
[0008] It connects with the dc-battery 1 through the ignition switch 2, and a power circuit 1 1 supplies 
electric power to a control section 13 at the time of ON actuation of an ignition switch 2. An interface 12 
incorporates the detecting signal of each sensors 4-6, and inputs it into a control section 13. 
[0009] The control section 13 is equipped with the control-force auxiliary control means 14, the rudder 
angle detection means 15, the rudder angle speed detection means 16, and the abnormality judging means 
17 in order to control an electric motor 7. 

[0010] The motorised circuit 18 supplies the motor current im to an electric motor 7 under control of a 
control section 13. The motor current detection means 19 detects the motor current im supplied to an 
electric motor 7. 

[001 1] A relay drive circuit 20 drives the fail relay 21 at the time of the abnormality judging by the control 
section 13. Electric power is supplied to the fail relay 21 from a dc-battery 1, and it stops the motorised 
circuit 18 following a relay drive circuit 20. 

[0012] The rudder angle detection means 15 in a control section 13 detects rudder angle thetas of the 
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steering device 3 based on the detecting signal from the rudder angle sensor 5, and inputs it into the 
control-force auxiliary control means 14, the rudder angle speed detection means 16, and the abnormality 
judging means 1 7 by making rudder angle thetas into rudder angle information. 

[0013] The rudder angle speed detection means 16 detects the rudder angle rate Vs based on the time 
amount rate of change of rudder angle thetas, and inputs it into the control-force auxiliary control means 
14 and the abnormality judging means 17 by making the rudder angle rate Vs into rudder angle information. 
[0014] The abnormality judging means 17 inputs into the control-force auxiliary control means 14 the 
abnormality judging signal which shows that the rudder angle detection means 15 or the rudder angle speed 
detection means 16 containing the rudder angle sensor 5 is failure, when rudder angle thetas or the rudder 
angle rate Vs shows outlying observation (maximum allowed value thetamax and Vmax were exceeded). 
[0015] In drawing 12 , the case where detect rudder angle thetas and the rudder angle rate Vs as rudder 
angle information on the steering device 3, and the motor current im is detected as rotation information on 
an electric motor 7 is shown. 

[0016] The abnormality judging means 17 in a control section 13 judges the failed state of the rudder angle 
detection means 15 or the rudder angle speed detection means 16, when rudder angle thetas and the 
rudder angle rate Vs are measured with maximum allowed value thetamax and Vmax according to the 
vehicle speed Vo, respectively and rudder angle thetas exceeds maximum allowed value thetamax, or when 
the rudder angle rate Vs exceeds the maximum allowed value Vmax. 

[0017] Moreover, the abnormality judging means 17 performs an abnormality judging for the case where 
rudder angle thetas is not changed etc., as an abnormal condition, in spite of changing the steering torque 
Ts by steering actuation. 
[0018] 

[Problem(s) to be Solved by the Invention] Since the conventional electric power-steering control unit 
used the parameter (vehicle speed Vo and steering torque Ts) which is not reflecting actual rotation 
actuation of the steering device 3 directly as mentioned above as abnormality criteria of the rudder angle 
detection means 15 or the rudder angle speed detection means 16, it had the trouble that the conditioning 
of an abnormality judging was very difficult and could not carry out an abnormality judging with high 
precision. 

[0019] When abnormalities occur for a rudder angle detection means or a rudder angle speed detection 
means by not having been made in order that this invention might solve the above troubles, and using only 
the parameter which reflected actual rotation actuation of a steering device directly, without using the 
vehicle speed and steering torque for abnormality criteria, it aims at obtaining the electric power-steering 
control unit which can carry out an abnormality judging simply and with high precision 
[0020] 

[Means for Solving the Problem] The electric power-steering control unit concerning this invention The 
steering device in which a wheel is steered in response to the steering torque of a steering wheel, A rudder 
angle information detection means to detect the rudder angle information on a steering device, and a 
torque detection means to detect the steering torque of a steering device, The controller which generates 
the motor current according to the magnitude and the direction of rudder angle information and steering 
torque, The electric motor which it is mechanically connected [ electric motor ] to a steering device and 
makes a steering wheel generate the steering auxiliary torque according to a motor current, It has a motor 
rotation information detection means to detect the rotation information on an electric motor, and an 
abnormality judging means to judge with a rudder angle information detection means being unusual when 
the deflection of motor rotation information and rudder angle information shows beyond a comparison 
reference value. 

[0021] Moreover, including a rudder angle speed detection means by which the rudder angle information 
detection means of the electric power-steering control unit concerning this invention detects the rudder 
angle rate of a steering device, including a motor angular-velocity detection means by which a motor 
rotation information detection means detects the motor angular velocity of an electric motor, when, as for 
an abnormality judging means, the velocity error of motor angular velocity and a rudder angle rate shows 
beyond a comparison reference value, it judges with a rudder angle speed detection means being unusual. 
[0022] Moreover, a rudder angle speed detection means detects a rudder angle rate by carrying out 
differential processing of the rudder angle including a rudder angle detection means by which the rudder 
angle information detection means of the electric power-steering control unit concerning this invention 
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detects the rudder angle of a steering device. 

[0023] Moreover, including a rudder angle detection means by which the rudder angle information detection 
means of the electric power-steering control unit concerning this invention detects the rudder angle of a 
steering device, including a motor angle-of-rotation detection means by which a motor rotation information 
detection means detects motor angle of rotation of an electric motor, when, as for an abnormality judging 
means, the include-angle deflection of motor angle of rotation and a rudder angle shows beyond a 
comparison reference value, it judges with a rudder angle detection means being unusual. 
[0024] Moreover, a rudder angle detection means detects a rudder angle by carrying out integral 
processing of the rudder angle rate including a rudder angle information detection means by which the 
rudder angle information detection means of the electric power-steering control unit concerning this 
invention detects the rudder angle rate of a steering device. 

[0025] Moreover, the controller of the electric power-steering control unit concerning this invention forbids 
immediately use of the rudder angle information over control of a motor current, when it judges that a 
rudder angle information detection means is unusual with an abnormality judging means including a rudder 
angle information disable means. 

[0026] Moreover, the controller of the electric power-steering control unit concerning this invention 
decreases rudder-angle information gradually last time, and decreases the effect of control on a motor 
current gradually while it uses rudder-angle information for control of a motor current last time which was 
memorized just before an abnormality judging was carried out, when it judges that a rudder-angle 
information detection means is unusual with an abnormality judging means including a rudder-angle 
information-storage means always memorize rudder-angle information. 
[0027] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is explained to a detail 
below gestalt 1. of operation, referring to a drawing. Drawing 1 is the block block diagram showing 
abnormality judging means 17A by the gestalt 1 of implementation of this invention. 

[0028] In drawing 1 , about the same thing as the above-mentioned (refer to drawing 12 ), the same sign is 
attached, or "A" is attached after a sign, and a detailed explanation is omitted. Again. The configuration 
which is not illustrated is as having been shown in drawing 12 . 

[0029] The rudder angle speed detection means 16 detects the rudder angle rate Vs when steering the 
steering wheel within the steering device 3 like the above-mentioned. The motor angular-velocity detection 
means 101 detects the motor angular velocity Vm as rotation information on an electric motor 7. 
[0030] In this case, abnormality judging means 17A performs the abnormality judging of the rudder angle 
speed detection means 16 based on the rudder, angle information on the steering device 3, and the rotation 
information on an electric motor 7. 

[0031] That is, abnormality judging means 17A judges the abnormal condition of the rudder angle speed 
detection means 16 by measuring the rudder angle rate Vs from the rudder angle speed detection means 
16, and the motor angular velocity Vm from the motor angular-velocity detection means 101. 
[0032] Abnormality judging means 17A is equipped with the velocity-error detection means 102, the 
comparison reference-value setting means 103, and the comparison means 104. The velocity-error 
detection means 102 detects velocity-error deltaV (=|Vs-Vm|) of the rudder angle rate Vs and the motor 
angular velocity Vm. 

[0033] The comparison reference-value setting means 103 sets up the comparison reference value alpha 
for an abnormality judging over velocity-error delta V. The comparison means 104 outputs the abnormality 
judging signal which shows that the rudder angle speed detection means 16 is unusual to the control-force 
auxiliary control means 14, when comparing velocity-error deltaV with the comparison reference value 
alpha and filling the relation of delta V>=alpha. 

[0034] Drawing 2 is the block diagram showing the example of a concrete configuration of the motor 
angular-velocity detection means 101. In drawing 2 , in order to detect the motor angular velocity Vm as 
rotation information on an electric motor 7, the motor applied voltage Em from the motor applied-voltage 
detection means 105 and the motor current im from the motor current detection means 19 are used for 
the motor angular-velocity detection means 101. 

[0035] The motor applied-voltage detection means 105 can detect the motor applied voltage Em from the 
controlled variable of the motorised circuit 18 (refer to drawing 12 ) like the motor current detection means 
19. 
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[0036] For example, when a DC motor is used as an electric motor 7, it is a well-known fact that the motor 
angular velocity Vm is called for like drawing 2 using the motor current im and the motor applied voltage 
Em which are supplied to an electric motor 7. 

[0037] Next, the processing actuation by the gestalt 1 of implementation of this invention shown in drawing 
i and drawing 2 is explained to a detail, referring to the flow chart of drawing 3 with drawing 12 . In drawing 
3 , first, the rudder angle speed detection means 16 detects the rudder angle rate Vs based on rudder 
angle thetas (step S1), and the motor angular-velocity detection means 101 detects the motor angular 
velocity Vm based on the motor applied voltage Em and the motor current im (step S2). 
[0038] Then, the velocity-error detection means 102 in abnormality judging means 17A asks for velocity- 
error deltaV (= |Vs-Vm) of the rudder angle rate Vs and the motor angular velocity Vm (step S3), and the 
comparison means 104 judges whether velocity-error deltaV is beyond the predetermined comparison 
reference value alpha (step S4). 

[0039] If judged with delta V>=alpha (namely, YES), the rudder angle speed detection means 16 will 
consider that it is unusual, will set the abnormality judging flag FV to "1", will perform processing at the 
time of abnormalities (step S5), and will end the manipulation routine of drawing 3 . 
[0040] On the other hand, if judged with delta V<alpha (namely, NO), since it will not be an abnormal 
condition in step S4, the abnormality judging flag FV is cleared to "0", and the manipulation routine of 
drawing 3 is ended. 

[0041] Thus, by carrying out an abnormality judging using the motor angular velocity Vm which reflected 
correctly the rudder angle rate Vs of the steering device 3, it can detect correctly that the rudder angle 
rate Vs detected with the rudder angle speed detection means 16 is outlying observation (abnormalities 
have occurred for the rudder angle speed detection means 16), and it can be coped with quickly. 
[0042] With the gestalt 1 of gestalt 2. of operation, in addition the above-mentioned implementation, 
although the motor angular velocity Vm was used as motor rotation information, using the rudder angle rate 
Vs as rudder angle information, motor angle-of-rotation thetam may be used as motor rotation information, 
using rudder angle thetas as rudder angle information. 

[0043] Drawing 4 is the block diagram showing abnormality judging means 17B by the gestalt 2 of operation 
and its circumference configuration of this invention using rudder angle thetas and motor angle-oFrotation 
thetam as a parameter for an abnormality judging. 

[0044] In drawing 4 , about the same thing as the above-mentioned (refer to drawing 12 and drawing 1 ), 
the same sign is attached, or "B" is attached after a sign, and a detailed explanation is omitted. Again. The 
configuration which is not illustrated is as having been shown in drawing 12 . 

[0045] The rudder angle detection means 1 5 detects rudder angle thetas when steering the steering wheel 

within the steering device 3 like the above-mentioned. The motor angle-of-rotation detection means 201 

detects motor angle-of-rotation thetam as rotation information on an electric motor 7. 

[0046] In this case, abnormality judging means 17B judges the abnormal condition of the rudder angle 

detection means 15 by comparing rudder angle thetas from the rudder angle detection means 15 with 

motor angle-of-rotation thetam from the motor angle-of-rotation detection means 201. 

[0047] Abnormality judging means 17B is equipped with include-angle deviation detection means 102B, 

comparison reference-value setting means 103B, and comparison means 104B. Include-angle deviation 

detection means 102B detects include-angle deflection deltatheta (=|thetas-thetam|) of rudder angle 

thetas and motor angle-of-rotation thetam. 

[0048] Comparison reference-value setting means 103B sets up the comparison reference value beta for 
an abnormality judging over include-angle deflection deltatheta. Comparison means 104B outputs the 
abnormality judging signal which shows that the rudder angle detection means 15 is unusual to the control- 
force auxiliary control means 14, when comparing include-angle deflection deltatheta with the comparison 
reference value beta and filling the relation of delta theta>=beta. 

[0049] Next, the processing actuation by the gestalt 2 of implementation of this invention shown in drawing 
4 is explained to a detail, referring to the flow chart of drawing 5 with drawing 12 . In drawing 5 , it is only 
that the parameters which steps S1 1-S16 are equivalent to steps S1-S6 of the above-mentioned (refer to 
drawing 3 ), and are used for processing differ. 

[0050] First the rudder angle detection means 15 incorporates a rudder angle signal from the rudder angle 
sensor 5, rudder angle thetas is detected (step S1 1), and the motor angle-of-rotation detection means 201 
detects motor angle-of-rotation thetam (step S12). 
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[0051] Then, include-angle deviation detection means 102B in abnormality judging means 17B asks for 
include-angle deflection deltatheta (=|thetas-thetam) of rudder angle thetas and motor angle-of-rotation 
thetam (step S13), and comparison means 104B judges whether include-angle deflection deltatheta is 
beyond the predetermined comparison reference value beta (step S14). 

[0052] If judged with delta theta>=beta (namely, YES), the rudder angle detection means 15 will consider 
that it is unusual, will set abnormality judging flag Ftheta to "1", will perform processing at the time of 
abnormalities (step S15), and will end the manipulation routine of drawing 5 . 

[0053] On the other hand, if judged with delta theta<beta (namely, NO), since it will not be an abnormal 
condition in step S14, abnormality judging flag Ftheta is cleared to "0", and the manipulation routine of 
drawing 5 is ended. 

[0054] Thus, by carrying out an abnormality judging using motor angle-of-rotation thetam which reflected 
rudder angle thetas of the steering device 3 correctly, it can detect correctly that rudder angle thetas 
detected with the rudder angle detection means 15 is outlying observation (abnormalities have occurred for 
the rudder angle detection means 15), and it can be coped with quickly. 

[0055] The control of the electric motor 7 which used rudder angle information at the time of an 
abnormality judging although reference was not concretely made about the processing at the time of an 
abnormality judging with the gestalten 1 and 2 of the above-mentioned implementation which is gestalt 3. 
of operation may be forbidden immediately. 

[0056] Drawing 6 and drawing 7 are flow charts which show the processing actuation by the gestalt 3 of 
implementation of this invention that forbade use of rudder angle information immediately at the time of an 
abnormality judging. When rudder angle information of drawing 6 is the rudder angle rate Vs, drawing 7 
shows the case where rudder angle information is rudder angle thetas, respectively. 
[0057] In this case, the control-force auxiliary control means 14 (refer to drawing 12 ) in a controller 10 
forbids immediately use of the rudder angle information over control of the motor current im, when it 
judges that a rudder angle information detection means (the rudder angle speed detection means 16 or 
rudder angle detection means 15) is unusual with the abnormality judging means 17A or 17B including a 
rudder angle information disable means. 

[0058] That is, when the abnormality judging flag FV is set to "1" by the abnormality judging processing 
step S5 of the above-mentioned (refer to drawing 3 ), prohibition processing of drawing 6 is performed, and 
when abnormality judging flag Ftheta is set to "1" by the abnormality judging processing step S15 of the 
above-mentioned (refer to drawing 5 ), prohibition processing of drawing 7 is performed. 
[0059] In drawing 6 , the^control-force auxiliary control means 14 first judges whether the abnormality 
judging flag FV is set to "1" by abnormality judging means 17A (refer to drawing 1 ) (step S21). 
[0060] If judged with FV=1 (namely, YES), since the abnormalities of the rudder angle speed detection 
means 16 are detected, the rudder angle speed-control value Vc is immediately set as 0 [deg/s], use of 
the rudder angle rate Vs is forbidden (step S22), and the manipulation routine of drawing 6 is ended. 
[0061] On the other hand, if judged with FV=0 (namely, NO), since the rudder angle speed detection means 
16 will be a normal state in step S21, the manipulation routine of drawing 6 is ended, without performing 
the control prohibition step S22. 

[0062] Thus, when the abnormalities of the rudder angle speed detection means 16 are judged, it can 
control by forbidding immediately the use to the control value Vc of the rudder angle rate Vs, without being 
influenced of failure. 

[0063] Similarly, when rudder angle thetas is used as rudder angle information, in drawing 7 , it judges 
whether abnormality judging flag Ftheta is set to "1" by abnormality judging means 17B (refer to drawing 
4 ) (step S31). 

[0064] If judged with Ftheta=1 (namely, YES), since the abnormalities of the rudder angle detection means 
15 are detected, rudder angle control value thetac is immediately set as 0 [deg], use of rudder angle thetas 
is forbidden (step S32), and the manipulation routine of drawing 7 is ended. 

[0065] On the other hand, if judged with Ftheta=0 (namely, NO), since the rudder angle detection means 15 
will be a normal state in step S31, the manipulation routine of drawing 7 is ended, without performing the 
control prohibition step S32. 

[0066] Thus, when the abnormalities of the rudder angle detection means 15 are judged, it can control by 
forbidding immediately the use to control value thetac of rudder angle thetas, without being influenced of 
failure. 
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[0067] Therefore, also when rudder angle information is any of the rudder angle rate Vs or rudder angle 
thetas, the outlying observation from a rudder angle information detection means is not reflected in control 
at the time of an abnormality judging, and the control dependability of an electric motor 7 is not spoiled. 
[0068] The control value which is gestalt 4. of operation although the control value Vc or thetac was 
immediately set as 0 and use of rudder angle information was forbidden with the gestalt 3 of the above- 
mentioned implementation at the time of an abnormality judging, just before an abnormality judging is 
carried out is memorized, a control value may be used last time immediately after an abnormality judging, 
and the control value Vc or thetac may be gradually decreased from a control value to 0 last time. 
[0069] Drawing 8 and drawing 9 are flow charts which show the processing actuation by the gestalt 4 of 
implementation of this invention that decreased the control value to 0 gradually last time using the control 
value at the time of an abnormality judging. When rudder angle information of drawing 8 is the rudder angle 
rate Vs, drawing 9 shows the case where rudder angle information is rudder angle thetas, respectively, and 
steps S21 and S31 are the same processings as the above-mentioned (refer to drawing 6 and drawing 7 ) 
in each drawing. 

[0070] In this case, the control-force auxiliary control means 14 (refer to drawing 1 2 ) in a controller 10 
When it judges that a rudder angle information detection means (the rudder angle speed detection means 
16 or rudder angle detection means 15) is unusual with the abnormality judging means 17A or 17B including 
a rudder angle information storage means to always memorize rudder angle information While using rudder 
angle information for control of the motor current im last time which was memorized just before an 
abnormality judging was carried out, the motor current im is controlled using the value which decreased 
rudder angle information to 0 gradually last time. 

[0071] That is, rudder angle information (control value) used for control is not immediately set as "0" like 
the gestalt 3 of the above-mentioned implementation (prohibition), but the data of the lifetime from 
abnormalities are used, and effect of failure is influenced and carried out gradually. 

[0072] In drawing 8 , if it judges first whether the abnormality judging flag FV is set to "1" (step S21) and is 
judged with FV=1 (namely, YES), since the abnormalities of the rudder angle speed detection means 16 are 
detected, the control value Vc of the rudder angle rate Vs is set up like the following formulas (1) (step 
S41). 

[0073] Vc=|VM|-Va ...(1) 

[0074] However, in a formula (1), the control value VM was remembered to be last time, and Va are the 
predetermined values for dwindling the control value Vc. Moreover, since the control value Vc is a value 
which can be found by the absolute value operation so that clearly from a formula (1), Vc>=0 is given as an 
operation condition and subtraction processing of the control value Vc is clipped by "0." 
[0075] Next, the sign of the hand of cut of an electric motor 7 is added to the control value Vc (step S42), 
and the motor current im is supplied to an electric motor 7 through the motorised circuit 18 (refer to 
drawing 12 ). 

[0076] At the last, updating registration of the present control value Vc is carried out as last control value 
VM (step S43), and the manipulation routine of drawing 8 is ended. On the other hand, if judged with FV=0 
(namely, NO), since the rudder angle speed detection means 16 will be an all seems well in step S21, 
without performing steps S41 and S42, the updating step S43 of the control value VM is performed last 
time immediately, and the manipulation routine of drawing 8 is ended. 

[0077] Since the value which subtracted the predetermined value Va from the control value VM further 
last time which was already subtracted is used as a control value Vc when performing the manipulation 
routine of next drawing 8 at the time of an abnormality judging, it will decrease gradually until the control 
value Vc amounts to "0." 

[0078] Thus, when the rudder angle rate Vs becomes outlying observation by using the value which 
subtracted the predetermined value Va from the control value VM memorized last time as a next control 
value VM when the abnormality judging flag FV is set to "1" (at the time of an abnormal occurrence), 
effect of failure can be influenced and carried out gradually, and the control shock immediately after 
malfunction detection can be mitigated. 

[0079] Similarly, when rudder angle thetas is used as rudder angle information In drawing 9 , if it judges 
(step S31) and is judged with Ftheta=1 (namely, YES), since the abnormalities of the rudder angle detection 
means 15 are detected, whether abnormality judging flag Ftheta is set to "\" Control value thetac of 
rudder angle thetas is set up like the following formulas (2) (step S51). 
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[0080] thetac=|thetaM|-thetaa ... (2) 

[0081] However, in a formula (2), the control value and thetaa thetaM was remembered to be last time are 

a predetermined value for dwindling control value thetac. Moreover, since control value thetac is the value 

which can be found by the absolute value operation so that clearly from a formula (2), thetac>=0 is given 

as an operation condition and subtraction processing of control value thetac is clipped by "0." 

[0082] Next, the sign of the hand of cut of an electric motor 7 is added to control value thetac (step S52), 

and the motor current im is supplied to an electric motor 7 through the motorised circuit 18. 

[0083] At the last, updating registration of the present control value thetac is carried out as last control 

value thetaM (step S53), and the manipulation routine of drawing 9 is ended. 

[0084] On the other hand, if judged with thetaV=0 (namely, NO), since the rudder angle detection means 15 
will be an all seems well in step S31, without performing steps S51 and S52, the updating step S53 of 
control value thetaM is performed last time immediately, and the manipulation routine of drawing 9 is 
ended. 

[0085] Thus, when abnormality judging flag thetaV is set to "1" (at the time of an abnormal occurrence), by 
using the value which subtracted predetermined value thetaa from control value thetaM last time as a next 
control value VM, it becomes outlying observation, and to a case, gradually, rudder angle thetas cannot be 
influenced, can carry out effect of failure, and it can mitigate the control shock immediately after 
malfunction detection. 

4 

[0086] Therefore, also when rudder angle information is any of the rudder angle rate Vs or rudder angle 
thetas, the outlying observation from a rudder angle information detection means is not reflected in control 
at the time of an abnormality judging, and the control dependability of an electric motor 7 is not spoiled. 
What is necessary is just to make it decrease gradually here, to extent which can disregard the effect of 
control on a motor current, although rudder angle information was decreased to 0 last time (even if it not 
to be 0). 

[0087] With the gestalten 1-4 of the above-mentioned implementation, although reference was not made 
about concrete processing of the rudder angle speed detection means 16 and the rudder angle detection 
means 15, the rudder angle information on another side may be searched for by data processing using one 
of rudder angle information which is gestalt 5. of operation. 

[0088] Drawing 10 and drawing 1 1 are flow charts which show the processing actuation by the gestalt 5 of 
implementation of this invention that carries out data processing of either rudder angle thetas or the 
rudder angle rate Vs, and detected another side. When drawing 10 detects the rudder angle rate Vs from 
rudder angle thetas, drawing 1 1 shows the case where rudder angle thetas is detected from the rudder 
angle rate Vs, respectively. 

[0089] In drawing 10 , the rudder angle speed detection means 16 detects the rudder angle rate Vs by 
detecting rudder angle thetas from the rudder angle detection means 15 (step S61), and differentiating 
rudder angle thetas like the following formulas (3) first, (step S62). 
[0090] Vs=dthetas/dt ... (3) 

[0091] Thus, the rudder angle speed detection means 16 is substantially omissible by carrying out 

differential processing of the rudder angle thetas, and detecting the rudder angle rate Vs. 

[0092] Similarly, in detecting rudder angle thetas from the rudder angle rate Vs, it detects rudder angle 

thetas by the rudder angle detection means' 15 detecting the rudder angle rate Vs from the rudder angle 

speed detection means 15 (step S71), and integrating with the rudder angle rate Vs like the following 

formulas (4) in drawing 1 1 , (step S72). 

[0093] thetas=integralVs~dt ... (4) 

[0094] Thus, the rudder angle detection means 15 is substantially omissible by carrying out integral 
processing of the rudder angle rate Vs. and detecting rudder angle thetas. Therefore, also when rudder 
angle information is any of the rudder angle rate Vs or rudder angle thetas, one detection means can be 
omitted and a configuration can be simplified. 
[0095] 

[Effect of the Invention] As mentioned above, the steering device in which a wheel is steered in response 
to the steering torque of a steering wheel according to this invention, A rudder angle information detection 
means to detect the rudder angle information on a steering device, and a torque detection means to detect 
the steering torque of a steering device, The controller which generates the motor current according to the 
magnitude and the direction of rudder angle information and steering torque, The electric motor which it is 
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mechanically connected [ electric motor ] to a steering device and makes a steering wheel generate the 
steering auxiliary torque according to a motor current, It has a motor rotation information detection means 
to detect the rotation information on an electric motor, and an abnormality judging means to judge with a 
rudder angle information detection means being unusual when the deflection of motor rotation information 
and rudder angle information shows beyond a comparison reference value. Since only the parameter which 
reflected actual rotation actuation of a steering device directly was used, it is effective in the electric 
power-steering control unit which can judge the abnormalities of a rudder angle information detection 
means simply and with high precision being obtained. 

[0096] According to this invention, moreover, a rudder angle information detection means A rudder angle 
speed detection means to detect the rudder angle rate of a steering device is included. A motor rotation 
information detection means A motor angular-velocity detection means to detect the motor angular 
velocity of an electric motor is included. An abnormality judging means Since it was made to judge with a 
rudder angle speed detection means being unusual when the velocity error of motor angular velocity and a 
rudder angle rate showed beyond a comparison reference value, it is effective in the electric power- 
steering control unit which can judge the abnormalities of a rudder angle speed detection means simply and 
with high precision being obtained. 

[0097] Moreover, according to this invention, since the rudder angle rate was detected when a rudder angle 
speed detection means carried out differential processing of the rudder angle including a rudder angle 
detection means by which a rudder angle information detection means detects the rudder angle of a 
steering device, it is effective in the electric power-steering control unit which simplified the configuration 
further being obtained. 

[0098] According to this invention, moreover, a rudder angle information detection means A rudder angle 
detection means to detect the rudder angle of a steering device is included. A motor rotation information 
detection means A motor angle-of-rotation detection means to detect motor angle of rotation of an 
electric motor is included. An abnormality judging means Since it was made to judge with a rudder angle 
detection means being unusual when the include-angle deflection of motor angle of rotation and a rudder 
angle showed beyond a comparison reference value, it is effective in the electric power-steering control 
unit which can judge the abnormalities of a rudder angle detection means simply and with high precision 
being obtained. 

[0099] Moreover, according to this invention, since the rudder angle was detected when a rudder angle 
detection means carried out integral processing of the rudder angle rate including a rudder angle 
information detection means by which a rudder angle information detection means detects the rudder angle 
rate of a steering device, it is effective in the electric power-steering control unit which simplified the 
configuration further being obtained. 

[0100] Moreover, according to this invention, since use of the rudder angle information over control of a 
motor current was immediately forbidden when it judged that a rudder angle information detection means is 
unusual with an abnormality judging means including a rudder angle information disable means, a controller 
is effective in the electric power-steering control unit which avoided the effect of the outlying observation 
to control of an electric motor being obtained. 

[0101] Moreover, according to this invention, a controller includes a rudder angle information storage 
means to always memorize rudder angle information. When it judges that a rudder angle information 
detection means is unusual with an abnormality judging means, while using rudder angle information for 
control of a motor current last time which was memorized just before an abnormality judging was carried 
out Since rudder angle information was decreased gradually last time and the effect of control on a motor 
current was decreased gradually, while avoiding the effect of the outlying observation to control of an 
electric motor, it is effective in the electric power-steering control unit which mitigated the control shock 
at the time of malfunction detection being obtained. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing concretely the abnormality judging means by the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is the block diagram showing the circumference configuration of the motor angular-velocity 
detection means by the gestalt 1 of implementation of this invention. 

[Drawing 3] It is the flow chart which shows the processing actuation by the gestalt 1 of implementation of 
this invention. 

[Drawing 4] It is the block diagram showing concretely the abnormality judging means by the gestalt 2 of 
implementation of this invention. 

[Drawing 5] It is the flow chart which shows the processing actuation by the gestalt 2 of implementation of 
this invention. 

[Drawing 6] It is the flow chart which shows abnormality judging processing actuation of the rudder angle 
speed detection means by the gestalt 3 of implementation of this invention. 

[Drawing 7] It is the flow chart which shows abnormality judging processing actuation of the rudder angle 
detection means by the gestalt 3 of implementation of this invention. 

[Drawing 8] It is the flow chart which shows the processing actuation at the time of the abnormality judging 

of the rudder angle speed detection means by the gestalt 4 of implementation of this invention. 

[Drawing 9] It is the flow chart which shows the processing actuation at the time of the abnormality judging 

of the rudder angle detection means by the gestalt 4 of implementation of this invention. 

[Drawing 10] It is the flow chart which shows the processing actuation at the time of the abnormality 

judging of the rudder angle speed detection means by the gestalt 5 of implementation of this invention. 

[Drawing 1 1] It is the flow chart which shows the processing actuation at the time of the abnormality 

judging of the rudder angle detection means by the gestalt 5 of implementation of this invention. 

[Drawing 12] It is the block block diagram showing the conventional electric power-steering control device. 

[Description of Notations] 

3 Steering Device, 4 Torque Sensor, 7 Electric Motor, 10 A controller, 15 A rudder angle detection means, 
16 Rudder angle speed detection means, 17A, 17B An abnormality judging means, 101 Motor angular- 
velocity detection means, 102 104 A velocity-error detection means, a 102B include-angle deviation 
detection means, 104B Comparison means, 201 A motor angle-of-rotation detection means, im A motor 
current, Ta Steering auxiliary torque, Ts Steering torque, Vm motor angular velocity, Vs A rudder angle 
rate, deltaV A velocity error, thetam Motor angle of rotation, thetas rudder angle, deltatheta Include-angle 
deflection, alpha, beta Comparison reference value. 



[Translation done.] 
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[0 0 4 8] Jfc&SqftfltRC^a 103BH, 

[0 049] Bl2tibl:H5©7n-ft- 

T» XT77S1 1-S16H mJiZfi (H3#fiB) <£>X 

T77Si-S6l:MJSlTi50, fill:*ffl*W/ , ( 

[0050] tkMtkm^BLi sa* 5 

s 1 l) , ^-*0eftg^tt*a2 0 1 te, ^-^0 

[0051] m*T* a#«sfai 7 Bfto^gfi^ 

O^^ig^A 0 (= I G s - 0m) ) Ur7 7 

sn) , ite^ai 0 4bh fimmm a e wffifeo) 

1 4) „ 

[0 0 5 2] fcU A^jS {?t*t>%s YES) £*PJ 

&1%mfe7 7 # F 9 & r 1 j tl-fey hLTS#^«131S 
^-ffL (XT77S15) . B50fflf3i;U-^>*lR7 

[0 0 5 3] — XT77S 1 4 H&l^T. A 0 <C@ so 



(Tftta^ XO) t^^nnH HflfttlBTJift:^ 

COT, I«if77^F^ TOJ C^'J7LT, 05 
[0 0 5 4] ^(Dctoir, XT7 } )>tf&m3<D»kfi6 

turret) ^iE«tii«mLT. saii^aa-r^r 

[0 0 5 5] $$i&<Di&m3. ±E*lfi©»»l, 

2th a#*>]^^fflatio^^T*#Mtrm&L^^ 

[0 0 5 6] H6 43j;^H7tt*#fiJ3Ettmeftflma) 
ffiffl*H[%H*jl:UfcClfl)5B*(0*ifi©»lB3fiJ;'5« 
ISiM^-r7P'-ft-hT^^ H6BJKAt*«[^ 

[0 0 5 7] ;icDig£\ n> hn— ^ 1 Ortco^tt^M 

BftSfilffl^ai 4 (HI 2#H3) n, gfe^iS^^ffl^it^ 
a*r&** RSWft^ai 7 ASfctel 7 Bl:iOI6ft 

»««wj*a (ttAXfttttu^a 1 6^fc«tt««na^ 

Sis) ^a#-e»-5t*>J3£$nfc«^^«, ^e-^m 

[0 0 5 8]Tftb%, (B3#JH) ©atWSiB 

ixr^TS 5tr^os*f»J^7^^F va* r i j n-t 
«S77^F0^ r i j ji-t^ h^n^^^(i^H7cD 

[0 0 5 9] H6(I43^T, ttffiAWttfHIf^ai 4 

W^77yFV^ r l j H-feyhStlT^^S^iW 
(X^^S 21), 
[0 0 6 0] t>U FV=1 (-?Utl%* YES) 

^%<DT\ m.*>\Zf&&mmfflfflmv c £ 0 [deg/ 

s] i-^lt, ft^iigv s <Dmmzm±L cx-^ 

7 : S22) , B6W»l^-f>$»7t§. 
[0 0 6 1 ] 7T77S 2 1 II-fc^T. FV=0 

(Ttatt* xo) t«)i$nnii ii6ft5S«ttus*a 

1 6 ft'IEttttftft: SJWJ5tifc:*7^;/:7S 2 2 £*fr 
[0 0 6 2] roDJ:^!!, l£Ai£g&ai¥a 1 6 

[0 0 6 3] S££j«SS£UT&A0 s Sffl^fc 

l^CH H7(Ii3^T. SflWU^Rl 7B (i4# 



r 



(6) 



&m 2 003-252228 



9 

jso ir«koa««jt77yFe*« r i j n-tyhsnx 

[0064] fcU F0 = 1 (T&;b%, YES) t« 

tf)T\ il^lIffiftfRfflfit0 c«0 tdeg] HR)gL 
T. s (Dmm&m±L ttfy7S3 2) . B7 

#us;u- ^ > * & 7 T £ . 

[0 0 6 5 ] — Xf77S 3 1 H43I^T\ F 0 = 0 

(T&t>*>, xo) twesnftn sfc^&tts^gi 5 

[0 0 6 6] ttftftfflf g l 5<£>g#ri*« 

[0 0 6 7] LfcsW^T. flMflmftfltottKV s *& 
[0 0 6 8] %m<Dl&m4. ft*, ±B*i<l!)»83T 20 

Krisi»JWi«3&>s*^nfii»ttvc ifctee c 

[0 0 6 9] ms & &Ztm 9 ttftttfU£Ktzttlniflgfl|fiI 

Wffl^ttfta s owfts-tn-^tisLT^o, sign* 30 

^T, Xf77S 2 1&£ZSS 3 1 (i6, M7 

mm) tmfiwmwv&z* 
[0070] zoims. 3>hn-7 1 ofoom&jjffi 

[0 0 7 1 ] ±E*it«>»Jl3a)J:5ri, 

^ (Sit) r mft&&m<07 £ -*i:mm 

[0 0 7 2]i8C^T, £?\ SttW^^FV 
^ r l j ir-fe-, K$nTt^^^^J$L U777 

S2D, fv= i (rfttoft, yes) tm^nn 
•e. ttftm&v s oimmmvc ^xt<d^ (dwj:^ so 



10 

IliS^T^) (XT77S4 1) e 
[0 0 7 3 ] Vc=|VM|-Va • • • (1) 
[0 0 7 4] /r/fL, j£ (1) II*HT. VMttffifleilE 
»$nftlBffli, VattlB»fllVc«:»«-r'5fc»<3!)Bf 
56fltT**o &ft* ^ (1) ^6W6*^j:«k5H. ftJfP 

roj u ^^^ti^o 

[0 0 7 5 3 *11, fflfflffiVclI»LT«»^-*7<0 
@C*fRl©«F^f*ai$n (7f77S4 2) , qE-* 
IftlHlifS 1 8 (012#B) ^^ITIK-^ 7 

[0 0 7 6 ] «fta>ffiHMtV c £fi9{5J<&»JfflHi 

VM£ L/TIS1SL (XT77S43) , Hi 8 OffiJI 
^-■5 L >^^7 _ r^)c, — XT7 7S2 l(:4o^T, 

fv=o (-tftfr*,, xo) twtsnnii t&ftmm. 

tftffi^Rl 6**jE*«»tt<OT, Xr77S4 1^W 
S 4 2 £*frimr, *%HSirislSISIffl[VM(^M8rXx 
77S4 3^*-ff l/T, [H8 0^ig;i/-^>^^7T 

[0 0 7 7 ] &i%mi£mtz&®<Dm8<Dmw)i- : ?>$: 



VM^b 

Hfle v c n roj \zmTz>£x'&*\zM 

f >-£ftZ>Z\Zi\zUZ> 0 
[0 0 7 8 ] Z<D<ko\Z, S#«£7 7^FV^ r l j 

tr-ty h^nn^i^ (»#«*Kf) iz, wieikss 

MMBI^My3 7^^6Mn: 
[0 0 7 9 ] &£fS$g<*:LT&£i3 s *ffilr»fc 

0 9iz;fc^T, MfK77^Fa^ r i j 

iZ-ty hZtlT^Zfr&ft&miEL Ur77S3 
1) . FG = 1 {Ttj:t>t>. YES) tW£$nnii 

seOMWild cSKT©^ (2) © J: ? irRjET* (X 

777S5 1) s 
[0080] a c == | fl.M|-5a ■ • • (2) 
[0 0 8 1 ] fc£U S (2) (I^^T, i9MttfltrlHlgE 

3efflT»^o mrz. s: (2) syffli 
ro j x^u v T^n^c 

[0 0 8 2] iH»Bd c C^LTtili^"^ 7(7) 

[nl^^fp]<^^-^^^j!jl]^tl (XT77S5 2) . ^-37 
^^IeJFS 1 8 ^iMTllt-^ 7 (I^E-^mffi i 
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(7) 
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2 o 2 2 



[0 0 8 3] lie, ^^(DSfjffliM 0 c *m®<D$mm 

[0 0 8 4] —-ft, XT77S 3 1 II^feUT, 0 V = 0 
(TUt>?>> NO) tfUS^ntUi, 1 5 

#IE#ttJ8&tf)T, Xf77S 5 1 &J:tfS 5 2 £^fT 

-trm, \£%izm®mfflmeMcnM%iXTv-7S 5 3 £ 
[0 0 8 5] r^ct^n, S#*>J&7^^0 r i j 

LT«J!iT5i:£ll<fc0* ttftfls^S*gt&^T« 

[0 0 8 6] Lft^T, ttft»«jWI6fti£KVs £fc 
s ©^fn©«^t), M*9J£KliffiAflMRtt 

[0087] mmcDj&m s . ±efttt<a»£ 1 - 

4X11 iftftii£«ttJ^ai 6*5J:£flteft«aJ^ai 5 

Heft m n £ m to tz mw m m i r «t o © st a it s * * 

[0 0 8 8] HI 0 43J:^gll 1 WUteft 0 s Sfcttttft 

fc r (7) 56 <7) 3| Jg (D JBIR 5 1 1 cfc <5 ffiS ®J f£ £ ^ "T 7 D - 

[0 0 8 9] 010 ffift5SK*ffl#a 1 6 

T77S61) , MTCDj*: (3) Oi^lljfeft a s «flt 
S 6 2) 0 

[0 0 9 0] Vs=d0s/d t • - • (3) 

[0091] ^ft e s £»#ffl3iLT*fca 

aKvs^ainrtcto. «6«jfiK&tB^a 1 6 

[0 0 9 2 ] ttftiSSVs^bttfte s 

T£*§£llH 131 1H43^T. I6ft«lil?8 1 5H 

77S71) > UT<D$: (4) f££iSgV s 

S72) 9 

[0 0 9 3] as = !Vs - dt • • • (4) 

[0 0 9 4] ZcDctoil, ttftiiftVs *»»SQ.aLT 

^^<9 s ^m^c^o, ffi^aifgi 5^^s 



« tn ^ a * L T * ffiB^bT £ r t rt*T # £ . 

[0 0 9 5] 

£JU<z>£5ii* ro^ii^ntf* *x 
j^^ait^h;^^ai¥g^:, sat hp 

[0 0 9 6] ZtoStmiZXtM* ttftfltffitettt^ 

an x5 i 7»j>y««i<7)ffiftiaKS:tfeajT*«feft3iffi 

30 [0 0 9 7 ] £fc, r^^^ilctnH «feftfll«tj|ffl^ 

[0 0 9 8] ^^c> :^li:J;nn I6ft««»ffi¥ 

x^Tu^ywfltoitftSrtftmr^ifeftiftHi^a 

jteaq6tt£t±*^-ra^n«ft«iai¥a^s«T*^ 
^a^s**ws-r* :iOTt^)ii/s7-XT7 u 

[0 0 9 9] ^fc, 3C0^^ilJ:nH ffiftWffittfcB^ 

a^, ^7 L 7u>y««o)ifefta*s:ttHi-i-*ttftit« 

^tB^g^^^. H6ft«li3fgH, lt^3£S^fi^ffl^ 

so bti^.im^ e 
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to ioo] Z(DmMii£tui. 3>hn-7 

»«*oft*n*B[iwneitLfc(i(ngitt 

[8B©«*&K»] ' 

[Ell] w l HJ;**#«ft#a 
[0 2] rcD^H^co^5g(D^g|i HJ:§qE-^ft3£S 

*ui^a(D»3n»dEft*-r^p ^ * 0t&^ o 

[0 3] £<©»E<D*ll<0J§Mftl ltJ:*«|3MMts*3R 
[04] r<DKWO*JS<Z)»Ji2t3j;^»#«5E#a 
[0 5] ^©5BW<DS61ta>»IB2fiJ:-5lft31i!ifpjfe* 



[0 6 ] r O?g^0>$-SS0)PS§ 3 {I i^l^ftlgtlli 
[0 7 ] ~<D£9§<7)^JS<&»iB3 H «fc*ttfttttB#a 

[0 9 ] Z(D&WV>mffi<DWm4 H«fc-5|fc#Mftffi*a 
10 [010] ^05»W«>*lSO»li5HJ:*ttAaflE* 

[011] :^PISora5l:J;5KftS|]if 

a©»*w«i*©jaa«iff*«-r7D-^^- ht» 

[012] a£3fe(7)«ft/1'7-X'7 1 7U>y»JWS«S: 

3 Xf7'J>» 4 h^d7-t>-y-, 7 «»^E 
20 10 ZI > h D ^ , 15 ^ft^ttl^a. 16 

tfeftitstta^a, 1 7 a, 1 7 b Rflsrws^a. 

1 0 1 ^E-*ftiIffi8iUJ^S* 1 0 2 jgg^M^tB 
#8, 1 0 2 BAMCttU^S. 1 0 4, 1 0 4B 

Jt«*a, 201 *-*iHiteft**aj*a* im ^ 

-*«3t* Ta »tt*IS&h;H^, Ts mthfrZ* 
Vmt-^^M, Vs raftjSK, AV j£K«!S, 
(9m ^-^mfe^S, 0sK^ A 0 ftKfiM. 
a, & Jfc«£2pfi!o 
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1 6 
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